Analysis and identification of aromatic signals in the proton magnetic resonance spectrum of the kringle 4 fragment from human plasminogen.
The aromatic 1H NMR spectrum of the kringle 4 domain from human plasminogen has been reexamined in order to identify signals stemming from individual residues. Acid-base titration, nuclear Overhauser effect experiments, and two-dimensional correlated spectroscopies have been implemented in order to analyze the spectrum both in the presence and in the absence of ligands. All six histidyl imidazole singlets have been recognized and paired according to their common side-chain origin. A similar identification has been achieved for the three sets of tryptophanyl resonances, and for Trp-I, the correspondence between indole singlet and multiplets is unambiguously established. The single phenylalanyl side chain and all tyrosyl phenol spin systems have been identified. Titration experiments indicate that one or two of the tryptophans are in the vicinity of carboxyl groups. It is shown that the spectrum for one tyrosyl ring, Tyr-V, undetectable at approximately 300 MHz, becomes visible at 600 MHz, reflecting slow motion on the NMR time scale and a constrained location within the kringle. A simulation of the complete kringle 4 aromatic spectrum is included.